Protective effect of rat pancreatic progenitors cells expressing Pdx1 and nestin on islets survival and function in vitro and in vivo.
To maintain islets survival and function is critical in successful pancreatic transplantation. Pancreatic progenitors cells (PPCs) with lineage potentials, giving rise to exocrine, endocrine, and duct cells, reside in developing and adult pancreas. As tissue-specific stem cells, they can produce pancreatic tissue-specific matrix factors to promote islets survival and function. The aim of our research was to investigate the protective effect of rat pancreatic-duodenal homeobox 1 (Pdx1)(+)/nestin(+) PPCs on islets. In vitro, co-culturing islets with Pdx1(+)/nestin(+) PPCs prolonged the former survival from 7 to 14 days. Furthermore, with high glucose (300.8 mg/dl) stimuli, the yield of insulin in co-cultures was significantly higher than that in control group (single islets group). In vivo, co-transplanting islets and Pdx1(+)/nestin(+) PPCs for 3 days, the blood glucose of diabetic rat was significantly decreased to normal level and sustained for 2 weeks. Without Pdx1(+)/nestin(+) PPCs in islets transplantation, hyperglycemia was reversed at day 7 and recovered at day 15. Pathology analysis showed that islets had remnants in co-transplantation at day 21, as complete graft rejection in alone islets transplantation. Our study showed that Pdx1(+)/nestin(+) PPCs displayed the ability of preserving islets viability and function in vitro and prolonging their survival in vivo.